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Abstract 
Although numerous studies have considered the benefits of single-sex schooling for 
secondary students, the results have often been inconclusive or inconsistent. Very few 
studies have considered the effects of single-sex schooling at the primary level. This 
paper reports on a trial of single-sex Year 7 classes at a Queensland primary school. 
Measures of academic achievement (number facts, spelling, reading, and 
mathematics) and teachers’ reports of children’s classroom involvement and 
motivation were obtained prior to the formation of classes and again at the end of the 
trial year. Results showed that boys in the single-sex class, who initially displayed 
lower academic results than all other groups, made significant gains in spelling, 
reading, and mathematics. There were significant differences in children’s emotional 
and behavioural engagement across the trial year, with girls in the mixed-sex class 
demonstrating reduced scores on these measures compared to children in the other 
classes.  
 
Keywords: Single-Sex Classes, Academic Achievement, Behavioural and Emotional 
Engagement. 
 
 
Single-sex schooling 
Although numerous research studies have considered the benefits of single-sex versus 
coeducational learning environments over the past four decades, the findings have 
been inconclusive and inconsistent. Secondary schooling has been the focus of the 
overwhelming majority of studies, particularly comparisons of science and 
mathematics achievement in single-sex versus coeducational schools. Some of these 
studies have found support for single-sex education (Lee & Bryk, 1986; Riordan, 
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1985; Woodward, Fergusson, & Horwood, 1999; Young & Fraser, 1990). Others have 
demonstrated benefits in coeducation (Marsh, 1989; Marsh, Smith, Myers, & Owens, 
1988). There is some evidence that single-sex schools may be particularly 
advantageous to girls in stereotypically male subjects such as science and 
mathematics (Carpenter & Hayden, 1987; Gwizdala & Steinback, 1990; Harding, 
1981; Lee & Lockheed, 1990).  
More recently, it has been suggested that the benefits claimed by single-sex 
school advocates could be realised just as effectively in single-sex classes within 
coeducational schools (Mael, 1998; Moore, 1993). Some studies in secondary 
coeducational schools have found evidence of academic gains and increased 
confidence for both boys and girls in single-sex classes (Kumagai, 1995; Parker & 
Rennie, 1997; Scott, 1991; Syal & Trump, 1996), whereas others have found no 
differences (Marsh & Rowe, 1996; Subotnik & Strauss, 1995).  
Overall, the evidence from studies of single-sex secondary schooling is mixed 
and inconclusive (for a more detailed review, see Jackson & Smith, 2000). A recent 
educational roundtable concluded that there is no clear evidence that single-sex 
schooling is preferable to coeducation but that positive results are apparent for some 
students in some settings (Office of Naval Research, 1998). Much of the research 
evidence, however, is based on secondary schooling.  
The mix of considerations is different at the primary school level (Mael, 
1998). There appear to be no published studies of single-sex primary classrooms in 
Australia. Kruse (1996) described a project in one Denmark primary school in which 
10-year-old boys and girls were segregated for an initial 8-week period, in an effort 
“to create positive gender identities and to deal with anti-sexism” (p.186). Over the 
following four years, they were alternated between periods of mixed and single-sex 
settings. However, consequences for academic achievement appear not to have been 
considered.  
In Queensland, several schools are experimenting with single-sex classrooms 
in the upper primary levels. Evaluation of outcomes is essential to provide 
information about the effects of single-sex classes in the preadolescent years. The 
present paper reports on a trial of single-sex classrooms in Year 7 at one state primary 
school in Queensland.  
 
METHOD 
Participants  
All final-year pupils at a Queensland state primary school were invited to participate 
in this study. At the commencement of the study, most of the children were 11 years 
of age and turned 12 some time during the year. Located in a low socioeconomic area 
on the outskirts of a large city, the school has a population exceeding one thousand 
students. Single-sex classes were formed according to the stated preferences of pupils 
and their families. In accordance with school policy, allocations were made so that 
each class consisted of a similar range of student ability and behaviour. The only 
exception was the single-sex boys’ class in which there was a somewhat higher 
representation of students with learning problems and behavioural difficulties. 
Teachers were given the opportunity to indicate their preference amongst the class 
types: single-sex girls (one class, n = 30), single-sex boys (one class, n = 26), or 
mixed-sex (three classes, n = 30, n = 29 & n = 29). All five Year 7 teachers were 
female.  
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Instruments 
Testing of number facts, spelling, and reading used school-based assessment items. 
General mathematical skills were assessed on the Diagnostic Mathematics Test 
(Schleiger, 1987).  
The Classroom Involvement and Motivation for Learning Scale (CIML) was 
developed from items reported in Wellborn & Connell (1991). Table 1 shows the 24 
items, which are rated on a 4-point scale ranging from 1 = not at all true for this 
student to 4 = very true for this student. Scores for negative items are reversed so that 
high scores reflect high levels of classroom involvement and motivation. The two 
subscales were behavioural engagement, which reflects a child’s effort, attention, and 
persistence during learning activities, and emotional engagement, which reflects a 
student’s confidence, interest, and enthusiasm in class. Both scales demonstrated high 
internal consistency.  An item analysis of the behavioural engagement subscale 
showed a Cronbach alpha coefficient of .94, while the emotional engagement subscale 
showed an alpha of .88.  
 
INSERT TABLE 1 ABOUT HERE 
 
Procedure 
Baseline data were collected for 100 children (those for whom parental consent was 
obtained) prior to class allocations being made. Post-testing was conducted towards 
the end of the trial Year 7. Number facts and spelling tests, which were administered 
to whole classes, were marked individually by teachers. Reading tests were 
administered and scored individually. Complete sets of pre- and post-intervention data 
about academic outcomes (number facts, spelling, reading, and mathematics) were 
available for 83 students.  
Classroom teachers rated each student individually for behavioural and 
emotional engagement prior to the trial year and again at its conclusion. Ratings at 
both points in time were obtained for 58 students. Towards the end of the trial year, 
students and teachers in the single-sex experimental classes were invited to provide 
written reflections on their segregated classroom experiences. 
 
RESULTS 
Children were grouped according to gender and class type. There were consequently 
four groups: girls in the single-sex class, boys in the single-sex class, girls in mixed 
classes, and boys in mixed classes. Preliminary analyses were conducted to determine 
whether there were any pre-existing differences among these groups. A multivariate 
analysis of variance used the four academic measures (number facts, spelling, reading, 
and maths) as dependent variables and class type (girls only, boys only, girls in mixed 
class, boys in mixed class) as the independent variable. This analysis established that 
there were significant pre-existing differences amongst the groups, F (4, 12) = 3.172, 
p < .001. Examination of the univariate results and Scheffé’s post-hoc tests showed 
that there were significant group differences on both spelling, F (3, 82) = 4.793, p < 
.01) and reading (F (3, 82) = 5.563, p < .01, with boys who were allocated to the 
single-sex class scoring lower. A separate MANOVA established that there were no 
significant pre-existing differences in teachers’ ratings of students’ behavioural and 
emotional engagement across the four groups. Boys who were allocated to the single-
sex class, however, scored lower on both scales.  
Difference scores were then calculated for all measures to reflect the gains or 
losses made by individual students over the trial year. A multivariate analysis of 
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variance was conducted using the four academic measures (number facts, spelling, 
reading, and maths) as dependent variables and class type as the independent variable. 
There was a significant multivariate effect for class type, F (4, 12) = 9.25, p < .001. 
Examination of the univariate results showed that all dependent variables except for 
number facts contributed to the significant multivariate effect. The univariate results, 
with means and standard deviations for all measures at both data collection points, are 
shown in Table 2.  
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Scheffé’s post-hoc tests were conducted to determine which levels of class 
type were significantly different. Boys in the single-sex class made significantly 
greater gains on spelling and reading than did girls in the single-sex class or children 
in the mixed class. They also demonstrated significantly improved performance in 
mathematics compared with boys and girls in the mixed class. For girls in the single-
sex class, there were no significant differences in academic gains compared with 
either girls or boys in the mixed class. 
A separate MANOVA was run to investigate changes in emotional and 
behavioural engagement across the trial year. There was a significant effect, F (2, 6) = 
4.827, p < .001, with both scales contributing significantly to the multivariate result.  
The results are shown in Table 3. Scheffé’s post-hoc analyses showed that girls in the 
mixed class scored significantly lower than the children in single-sex classes on 
emotional engagement, and significantly lower than all other classes for behavioural 
engagement.  
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DISCUSSION 
Although the finding of greater academic gains associated with single-sex class 
groupings was not unexpected, it is surprising that this effect was restricted to the 
single-sex boys’ class. Previous research in secondary schools tends to suggest that 
segregated classes are particularly beneficial for girls (Carpenter & Hayden, 1987; 
Gwizdala & Steinback, 1990; Mael, 1998; Rowe, 1988). Examination of the pretest 
means shows, however, that girls in the single-sex class were already achieving very 
high results for number facts and spelling. They consequently did not have the same 
potential for large gains as the other groups. In mathematics, boys and girls in the 
single-sex classes began the trial year with similar levels of achievement (but lower 
than students in the mixed classes), but the boys achieved much larger gains during 
the year.  
There are a number of possible explanations for the substantial improvements 
in academic results for boys in the single-sex class. Since these boys had more 
behaviour problems and learning difficulties initially, it is likely that the teacher who 
volunteered to teach them was highly motivated to achieve positive outcomes. The 
teacher’s commitment, especially if combined with a specific focus on the boys’ 
special needs and learning styles, may have produced the higher academic gains. Even 
though the teacher in the single-sex girls' class may have been equally motivated, the 
boys had more potential for academic gains. For example, they began the year with a 
spelling score that was 20 points behind the girls in the single-sex class, but both 
groups ended up with the same results at the end of the year.  
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Another influence on academic outcomes might have been the more relaxed 
climate that, according to teachers, characterised the single-sex classes. Reports of the 
children’s increased confidence in class and their willingness to “have a go” are 
consistent with findings from previous research (Biddulph, 1998; Crump & Moloney, 
1994; Rowe, 1988). Boys in the single-sex class reported feeling more confident and 
being better able to concentrate when girls were not present. Girls reported similar 
feelings of increased confidence as well as a quieter classroom environment (“the 
boys don’t have to impress us and be silly”, and “there is not as much excitement”) 
and greater feelings of being in control (“boys always get their own way, but now we 
can do things we want”).  
Given the flavour of these qualitative comments, it is not surprising that there 
were significant group differences in behavioural and emotional factors over the year. 
What is surprising, however, is that girls in the mixed class were rated so much lower 
at the end of Year 7 compared with the end of the previous year.  By contrast, boys in 
the mixed class showed no changes in teacher-reported behavioural and emotional 
engagement, and children in both single-sex classes were rated higher. It is possible 
that the girls in the mixed class were negatively affected, emotionally and 
behaviourally, by the presence of boys in their classrooms. Alternatively, they may 
have felt disadvantaged by not being included in the “special” class for girls only, and 
these feelings may have reduced their behavioural and emotional classroom 
engagement.  
By contrast, at the end of the year, boys and girls in the single-sex classes 
reportedly demonstrated more positive emotions such as pride in achievement, 
enthusiasm, and confidence, and more positive behaviours such as attention, 
persistence, and classroom involvement. Although these positive results may have 
been due to the absence of the opposite sex, they could also have resulted from 
various other factors such as either the enthusiasm and commitment of their teachers 
or their perceived special status as participants in an innovative trial.  
Although the results suggest that some boys may be advantaged academically 
in segregated class groupings and that there are behavioural and emotional benefits 
for both boys and girls in segregated classes, there are some limitations associated 
with the present research. Conclusions are restricted by the relatively short time frame 
of the study. It is possible that some of the apparent benefits of single-sex groupings 
resulted from the novelty of the experiment and will not be maintained, or even 
repeated, in subsequent cohorts. Another potential limitation is associated with the 
fact that children were not randomly assigned to the different class groupings. It is 
likely that those who volunteered for the single-sex classes were different in some 
ways to those in the mixed classes. As mentioned earlier, boys in the single-sex class  
tended to have higher needs in terms of support for learning and behavioural 
difficulties. In addition, the children who preferred single-sex classes might have been 
those whose progress had previously been most disrupted by the opposite sex. They 
would consequently be expected to make greater academic, behavioural, and 
emotional gains in single-sex classes. It is likely also that teachers who volunteered 
for the single-sex classes were highly committed to making the trial work and that 
they provided teaching that led to more successful outcomes. 
It has been suggested previously that self-selection bias may taint the 
generalisability of results in studies of single-sex classes (Mael, 1998) and that when 
students are randomly assigned, results tend to be more equivocal (Subotnik & 
Strauss, 1995). Perhaps the most important question for future research is not one 
about the relative benefits of single-sex versus coeducational schooling but rather one 
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about which children will benefit under which specific classroom arrangements. 
Allowing students and teachers to choose their preferred learning environments, 
rather than being randomly allocated to a particular class type, may be a more 
effective way of answering this question. 
As Mael (1998) argued, some children will thrive in coeducational settings, 
whereas others will do best in segregated environments. Consequently, a focus on 
individual differences in future research may clarify findings that are of applied 
significance to children, their families, and teachers.  
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Table 1. Classroom Involvement and Motivation for Learning Scales and Items. 
Scale  Item No. Description 
 
Emotional    1.  When we begin new work, this student appears relaxed. 
Engagement   3R  In my class, this student often appears anxious. 
    5.  This student is proud of his/her achievement. 
    7R  When we start something new in class this student appears bored. 
    9.  This student has a positive approach to classwork. 
  11.  In my class, this student is enthusiastic. 
  13R  This student looks embarrassed when he/she does well in class. 
  15.  This student appears to be happy during class. 
  17R  In my class, this student is quiet and withdrawn. 
  19R  When working on classwork, this student often appears frustrated. 
  21.  This student shows interest in learning new things. 
  23R  This student does not appear confident about his/her own ability. 
    
 
Behavioural   2.  In my class, this student works as hard as he/she can. 
Engagement   4R  In my class, this student does just enough to get by. 
    6.  This student is not afraid to ask questions in class. 
    8R  In class, this student often appears to be daydreaming. 
  10R  This student tends to give up when tasks become difficult. 
  12.  This student appears to set very high goals for him/herself. 
  14R  This student often comes to class unprepared. 
  16.  This student appears to enjoy challenging tasks. 
  18.  When working in class, this student appears very involved. 
  20R  When we start something new, this student doesn’t pay attention. 
  22R  In class, this student is easily distracted. 
  24.  This student participates in class discussions. 
 
 
Note. Items marked R are reverse coded. 
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Table 2. Mean scores for academic pre- and post-measures with univariate F ratios and significance 
levels. 
 
 
Measure 
Girls only 
(n = 20) 
M (SD) 
 
Boys only 
(n = 17) 
M (SD) 
Girls mixed 
(n = 17) 
M (SD) 
Boys mixed 
(n = 29) 
M (SD) 
 
    F 
 
df 
 
  p 
 
Number factsa    Pre  
                          Post 
 
 
92.63 (7.58) 
94.28 (8.99) 
   
86.62 (14.54) 
91.86 (9.03) 
 
86.83 (11.86) 
93.89 (7.69) 
 
86.14 (17.66) 
90.28 (12.76) 
     
   .376 
 
3, 79 
    
  ns 
 
Spellinga             Pre 
                          Post 
 
 
85.41 (11.37) 
90.52 (8.52) 
 
65.85 (19.58) 
90.10 (13.33) 
 
74.24 (15.95) 
85.22 (12.06) 
 
74.72 (17.54) 
79.50 (17.19) 
 
15.696 
 
3, 79 
 
< .001 
 
Readingb            Pre 
                          Post 
 
 
33.68 (1.35) 
34.52 (0.71) 
 
30.00 (4.00) 
33.24 (3.27)  
 
33.17 (2.26) 
33.44 (1.89) 
 
32.34 (3.73) 
33.24 (3.48) 
 
28.918 
 
3, 79 
 
< .001 
 
Mathsa                Pre 
                          Post 
 
 
48.64 (15.17) 
52.75 (16.89) 
 
 
48.62 (15.87) 
59.52 (15.44) 
 
53.82 (20.94) 
54.78 (18.74) 
 
52.62 (19.36) 
55.41 (19.05) 
 
  5.781 
 
3, 79 
 
< .01 
 
a 
Scores are expressed as percentages. 
b 
Highest score obtainable is 36.
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Table 3. Mean pre and post scores for emotional and behavioural engagement with univariate F ratios, 
significance levels and effect sizes. 
 
 
Measure 
 Girls only 
(n = 15) 
M (SD) 
 
Boys only 
(n = 13) 
M (SD) 
Girls mixed 
(n = 11) 
M (SD) 
Boys mixed 
(n = 19) 
M (SD) 
 
    F 
 
df 
 
  p 
 
Emotional         
Engagement      
 
 
Pre 
Post 
 
39.47   (3.85) 
43.87   (3.36) 
 
33.93   (6.63) 
37.00   (7.08) 
 
39.25   (5.89) 
35.00   (7.87) 
 
 
38.16   (5.68) 
37.55   (5.47) 
 
     
9.49  
 
3, 54 
 
< .001 
 
Behavioural       
Engagement      
 
 
Pre 
Post 
 
38.00   (5.84) 
41.27   (4.59) 
 
30.00   (8.61) 
32.29 (10.36) 
 
38.91   (8.18) 
32.76   (8.27) 
 
35.25   (8.75) 
34.27   (8.98) 
 
8.06 
 
3, 54 
 
< .001 
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